of heart trouble, the father while the patient was still a child, the brother at age 38, and the sisters at ages 40 and 46. Another sister is living with a heart condition at age 42. His one child is in good health.
T HE FINDINGS of eyanosis and clubbing not explained by diffuse pulmonary disease and in the presence of a normal heart on physical examination suggest pulmonary arteriovenous fistula. Absence of electrocardiographic evidence of right ventricular hypertrophy and a normal right ventricular pressure on catheterization are further evidence for this diagnosis. The present case, the fourth of its kind to appear in the literature, shows that when the electrocardiogram under these conditions exhibits left ventricular hypertrophy without evident cause, the most probable diagnosis is isolated anomalous eonnection of a great vein to the left atrium.
Case Report
A 37-year-old Negro was referred to the cardiopulmonary laboratory for evaluation of cyanosis, clubbing, and polycythemia. He had been hospitalized since May 1954 for active pulmonary tuberculosis.
Except for frequent headaches, especially as a child, there were no symptoms attributable to the findings. There was no history of dyspnea, exercise intolerance, or other symptoms of cardiac insufficiency. Clubbing of the fingers had been present for as long as he could remember but had not attracted any attention prior to the present hospitalization. He worked at heavy manual labor, and during the war he had no trouble keeping up with the other men during periods of rigorous training.
The patient's father, one of his five brothers, and two of his six sisters were said to have died of heart trouble, the father while the patient was still a child, the brother at age 38, and the sisters at ages 40 and 46. Another sister is living with a heart condition at age 42. His one child is in good health.
The report of the autopsy on his brother revealed a patent foramen ovale 14 mm. in diameter, marked dilatation, hypertrophy, and fibrosis of the right ventricle, and moderate pulmonary arteriosclerosis. A small anteroseptal myocardial infaretion was present although there was no coronary sclerosis. Other findings included pulmonary tuberculosis of the right upper lobe and clubbing of the fingers and toes.
The patient was well developed and showed no wasting from his tuberculous disease. Marked clubbing of the fingers and cyanosis and suffusion of the conjunctivae, buccal mucosa, and tongue were present. No murmurs were heard. The first heart sound was normal, but the second was not split. A transient early diastolic "filling sound" was audible at the apex immediately after lying down and upon raising the legs. Except for post-tussic rales in the left apex the remainder of the examination was unremarkable. The blood pressure was 110/75. Chest x-rays including lateral and both oblique views revealed bilateral far advanced cavitary tuberculosis, but the heart size and configuration were normal. Barium studies showed no evidence of an abdominal situs inversus. Electrocardiograms for years had consistently shown the T-wave changes commonly ascribed to left ventricular hypertrophy, a P-R interval of 0.24 to 0.26 second, notching of P waves in leads II, III, and aVF, and occasional wandering of the pacemaker to the atrioventricular node ( fig. 1) Although there were no clinical data to suggest an atrial septal defect, and the first catheterization by way of the superior vena cava had shown no arterialization of the right heart, the possibility of such a defect had to be considered when the catheter passed from the inferior vena cava into the pulmonary veins. In addition the dye-dilution curve from the cubital vein was compatible with a leftto-right shunt ( fig. 2A, bottom curve) , and although a controversial point, certain authorities believe that rare instances of atrial septal defect uncomplicated by pulmonary hypertension may be cyanotic from infancy.1' 10 Since radiopaque dye injected into the right cephalic vein sharply delineated the right heart chambers and pulmonary artery and when injected into the inferior vena cava outlined only the left heart chambers and aorta, we believe that such absolute separation of blood returning from the two venae cavae most probably indicates anatomic partition. Complete selective streaming of inferior vena caval blood through an atrial septal defect without any right atrial mixing with blood returning from the superior vena cava would be virtually impossible.
The salient feature of the dye-dilution curves ( fig. 2) is the abnormally short appearance time following femoral vein injection. This feature plus the single primary peak characterizing this curve can only be explained by a direct communication between the inferior vena cava and the left heart. Examination of dye curves recorded following brachial and femoral injection in two normal subjects ( fig. 2B ) and one patient with an atrial septal defect and a right-to-left shunt revealed a maximum difference of one second between brachial injection and femoral injection appearance times. In our patient brachial injection appearance time was 7 seconds more than femoral appearance time.
Two features less striking but also requiring explanation are the abnormal shape of the curve recorded following brachial vein injection and the absence of clearly defined recir- One may consider partial anomalous systemic venous drainage into the left atrium to be analogous, but in reverse, to partial anomalous pulmonary venous drainage into the right atrium. In the former, pulmonary flow is low and systemic flow high; in the latter, the reverse is true, pulmonary flow exceeding systemic flow. Though facilitating understanding of some features of the former syndrome, realization of this analogy is not helpful in explaining the high systemic flow in anomalous systemic venous drainage into the left atrium. Indeed it brings up the question why in anomalous pulmonary venous drainage the pulmonary flow is not normal and systemic flow low, rather than the wellknown pattern of slightly depressed to normal systemic flow accompanied by high pulmonary flow. Anatomic considerations explain adequately why pulmonic and systemic flows are in a given ratio to one another but leave unclear what the absolute flow values will be. This aspect of the regulation of cardiac output in human disease warrants more investigation.
Summary
A case is reported of isolated anomalous drainage of the inferior vena cava into the left atrium, the second in the literature and the first with catheterization data and dyedilution curves. The anomaly is reflected by a well-defined clinical syndrome, is compatible with full cardiac competence at least until middle life, and should be relatively simple to correct surgically.
Art and Science
In art and letters, personality dominates everything. There we are concerned with a spontaneous creation of the mind, that has nothing in common with the noting of natural phenomena, in which the mind must create nothing. The past keeps all its worth in the creations of art and letters; each individuality remains changeless in time and cannot be mistaken for another. A contemporary poet has characterized this sense of the personality of art and of the impersonality of science in these words-"Art is myself; science is ourselves. 
